Objective: The prevalence of older adults living with HIV is rising, as is their risk for everyday functioning problems associated with neurocognitive dysfunction. Multitasking, the ability to maintain and carry out subgoals in support of a larger goal, is a multidimensional skill ubiquitous during most real-life tasks and associated with prefrontal networks that are vulnerable in HIV. Understanding factors associated with multitasking will improve characterization of HIV-associated neurocognitive disorders. Metacognition is also associated with frontal systems, is impaired among individuals with HIV, and may contribute to multitasking. Method: Ninety-nine older (≥50 years) adults with HIV completed: the Everyday Multitasking Test (MT), a performance-based measure during which participants concurrently attempt four everyday tasks (e.g., medication management) within a time limit; a comprehensive neuropsychological battery; measures of metacognition regarding their MT performance (e.g., metacognitive knowledge and online awareness). Results: Better global neuropsychological performance (i.e., average T-score across all domains) was associated with better Everyday MT total scores (rho = 0.34; p < .001), as was global metacognition (rho = 0.37, p < .01). Bootstrapping mediation analysis revealed global metacognition was a significant partial mediator between neurocognition and Everyday MT (b = 0.09, 95% confidence interval [CI] = 0.01, 0.25). Specifically, metacognitive knowledge (but not online awareness) drove this mediation (b = 0.13, 95% CI = 0.03, 0.27). Conclusions: Consistent with findings among younger persons with HIV, neuropsychological performance is strongly associated with a complex, laboratory-based test of everyday multitasking, and metacognition of task performance was a pathway through which successful multitasking occurred. Interventions aimed at modifying metacognition to improve daily functioning may be warranted among older adults with HIV.
Introduction

Significance of Cognitive Aging with HIV
The incidence and prevalence of HIV/AIDS among older adults is increasing (Mahy, Autenrieth, Stanecki, & Wynd, 2014 ). An estimated 42% of the 1.2 million people living with an HIV/AIDS diagnosis in the USA were age 50 or older in 2013 (Centers for Disease Control and Prevention, 2015) , a figure that is projected to rise to 70% by 2020 (U.S. Senate Special Committee on Aging, 2013) . Older adults living with HIV-infection have elevated rates of age-related comorbidities that can affect the central nervous system (e.g., cardiovascular and metabolic disorders, chronic inflammation) as compared to those without HIV (Becker et al., 2009; Nasi et al., 2016; Simone & Applebaum, 2009; Valcour et al., 2005; Vance, Mugavero, Willig, Raper, & Saag, 2011; Wendelken & Valcour, 2012) . Older adults with HIV are also at risk for receiving a delayed HIV diagnosis and treatment, thus presenting with more severe immunosuppression (Mugavero, Castellano, Edelman, & Hicks, 2007) . As such, older adults with HIV are at increased risk for neurocognitive impairment compared to their HIV-uninfected older and younger counterparts with HIV (Moore et al., 2014; Valcour et al., 2004) . The neurocognitive profile of impairment in aging with HIV typically reflects dysfunction of fronto-striatal circuitry, with the major elements of HIV-associated neurocognitive disorder (HAND) including impairments in executive functioning, speed of information processing, and working memory/attention (Sacktor et al., 2007; Woods, Moore, Weber, & Grant, 2009 ). Though there is no final consensus or clear understanding of the mechanisms for the elevated risk of neurocognitive impairment in older adults with HIV (e.g., inflammatory-related, beta amyloid aggregation), these deficits are nonetheless associated with poorer everyday functioning, including successful and independent performance of activities of daily living (ADLs) (e.g., anti-retroviral adherence) (Foley et al., 2013; Morgan et al., 2012; .
Multitasking
Given the pattern of cognitive and functional declines in aging with HIV, one particular cognitive construct with relevance to everyday life that may be impacted is multitasking. Yet little is known about this construct in older adults living with HIV. Although there are different operationalizations and assessments used in the literature to define and measure this construct, studies generally agree that multitasking represents the ability to select and maintain higher-order internal goals while subgoals are being processed and performed (Dreher, Koechlin, Tierney, & Grafman, 2008) . This ability to simultaneously perform several tasks (e.g., dual-task paradigms) or attend to multiple streams of sensory information (e.g., divided attention) requires continual set-shifting and information updating between the goal tasks. When engaged in such multitasking, studies have shown systematic performance detriments, even among healthy adults, compared to single task performance (Ophir, Nass & Wagner, 2009; Wood et al., 2011) . Compared to traditional cognitive abilities, multitasking is required in almost all real-life tasks (e.g., cooking and shopping) and necessitates the organized integration of several lower-order abilities. Multitasking is, therefore, optimally positioned as a higher-order ability distinct from traditional cognitive domains with significant ecological relevance that may be sensitive to changes with mild brain disruption, such as that evidenced in HIVinfection.
There is consistent evidence in the literature of declines/less efficiency in multitasking abilities with aging (McAlister & Schmitter-Edgecombe, 2013 ) and in patient populations, including HIV (Alderman, Burgess, Knight, & Henman, 2003; Scott et al., 2011) . Multitasking has also demonstrated ecological validity via associations with real-world functioning (Alderman et al., 2003; Laloyaux et al., 2013 Laloyaux et al., , 2014 Scott et al., 2011) , including everyday cognitive symptoms, dependence in ADLs, and unemployment. In fact, multitasking has been shown to predict real-world functioning better than traditional cognitive measures (Laloyaux et al., 2014; Scott et al., 2011) . The one study examining multitasking in adults with HIV showed that participants with HIV performed worse than seronegative controls and that multitasking was uniquely associated with everyday functioning in those with HIV (Scott et al., 2011) . Thus, multitasking is an ecologically relevant construct sensitive to HAND-related deficits. However, no studies have examined multitasking in older adults with HIV, which is important, given this population's vulnerability to cognitive and functional impairments.
Neurobehavioral Correlates of Multitasking
Multitasking is a complex, multidetermined construct which draws upon the same fronto-striatal systems that are most vulnerable to disruption in HIV-infection (Burgess et al., 2000; Dreher et al., 2008; Roca et al., 2011) . In healthy aging and clinical populations (e.g., schizophrenia and bipolar disorder), traditional cognitive domains such as executive abilities and speed of information processing reliably predict multitasking performance (McAlister & Schmitter-Edgecombe, 2013) . In adults with HIV, multitasking performance outcomes (e.g., total score, simultaneous task attempts, and errors) were significantly associated with speed of information processing, memory, attention/working memory, and executive functions (Scott et al., 2011) . However, given that ecologically valid measurement of multitasking is relatively unstructured and requires a multifaceted set of abilities, there may be other cognitive constructs previously unexamined that may explain additional variance in multitasking performance beyond traditional neuropsychological variables. For example, in a study exploring the cognitive processes underlying multitasking, Burgess and colleagues (2000) identified three constructs: retrospective memory, planning, and prospective memory, each of which is associated with dissociable fundamental neural bases. Additionally, although multitasking is associated with executive abilities, multitasking deficits may be observed despite intact performance on commonly used tests of executive functions (e.g., Roca et al., 2011; Shallice & Burgess, 1991) , making this type of assessment unique from both traditional neurocognitive and functional measures. Most traditional executive functioning measures examine executive components in isolation without considering the fine-tuned, complex, interplay of these processes required for overall goal-directed behavior in everyday multitasking (Scott et al., 2011) . As such, multitasking may capture a separable "cognitive system" that is conceptualized to be related to traditional cognitive domains, but additionally requiring fine-tuned integration of these functional units. Given its high-ecological relevance in HIV, identifying novel neurobehavioral predictors of multitasking in older adults living with HIV-infection importantly inform how everyday functioning may become disrupted.
Metacognition
Metacognition is one such theoretically relevant construct that could be contributing to unexplained variance and/or part of the missing link between neurocognition and multitasking. Although the association between standard neurocognitive domains and multitasking has been examined in the literature; the role of metacognition has not been directly examined in the context of multitasking. Metacognition is generally defined as the awareness of, and ability to, predict one's cognitive capacity, or simply "thinking about thinking," and includes two main components: (a) metacognitive knowledge-knowledge of cognitive strengths and weaknesses, and (b) online awareness-ability to plan, monitor, and adapt to task-related activities (Toglia & Kirk, 2000) . In everyday life, metacognition is critical for decision-making, troubleshooting, strategy selection, and performance of non-routine, complex activities (Fernandez-Duque, Baird, & Posner, 2000) and paritcularly draws upon rostral frontal systems (Brodmann's area 10; Stuss, 2011) . Not surprisingly, given the neural and cognitive systems impacted by HIV-infection, growing evidence supports elevated metacognitive impairments in HIV-disease that are associated with poorer real-world outcomes (Casaletto et al., 2014; Hinkin et al., 1996) . For example, studies have shown that individuals with HIV exhibit discrepancies between subjective cognitive complaints and objective cognitive performance, suggesting diminished metacognitive/self-awareness abilities (Hinkin et al., 1996; Rourke, Halman, & Bassel, 1999) . However, these early studies' limited operationalization of metacognition only as perceived everyday cognitive complaints relative to global objective test performance has limitations in that it only captures one component of metacognition (metacognitive knowledge), may better capture non-cognitive causes for complaints (Casaletto et al., 2014) , and, relatedly, is highly influenced by depressive symptoms van Gorp et al., 1991) . Alternatively, prediction paradigms appear to be helpful and are supported for use in HIV to ascertain more specific domains of metacognitive knowledge (i.e., prediction of upcoming performance on a specific laboratory task). For example, Chiao and colleagues (2013) used such an approach in older adults with HIV aged 60 and above and found that neurocognitive impairment was associated with greater prediction inaccuracies. Similarly, Casaletto and colleagues (2014) found in a sample of adults with HIV that those with HAND evidenced deficits predicting performances on a prospective memory task and this was associated with an important real-world daily functioning outcome, antiretroviral non-adherence. This is consistent with reports in other clinical populations (e.g., traumatic brain injury) showing that metacognitive deficits are associated with increased daily functioning problems (Hart, Giovannetti, Montgomery, & Schwartz, 1998; Ownsworth, Quinn, Fleming, Kendall, Shum, 2010) . Although there are no known studies examining the relationship between metacognition and complex everyday tasks, such as multitasking, in aging with HIV, one recent study demonstrated parallel gains in aspects of metacognition and multitasking using an executive-based strategy among adults with HIV (Casaletto, Moore, Woods, Umlauf, Scott, & Heaton, 2016) . The latter work highlights the potential malleability of both metacognition and multitasking as points of intervention among individuals with HAND. Therefore, better characterization of the relationship between multitasking and metacognition may be helpful in clarifying how these abilities interplay and may be intervened upon in order to improve everyday outcomes in the context of older adults living with HIV-infection.
Purpose and Aims
Given the overlapping cognitive (executive) and neural (frontal) systems involved with both metacognition and multitasking, which are also disproportionately affected in HIV, we aimed to gain a clearer understanding of the association between metacognitive and multitasking abilities among older adults living with HIV. Specifically, we aimed to (a) determine neurobehavioral predictors of everyday multitasking performance, and (b) given the separable cognitive systems theoretically associated with multitasking, and the demonstrated associations between metacognition and everyday functioning outcomes, to determine whether metacognition mediates the association between neurocognitive function and everyday multitasking performance.
Methods
Participants and Procedure
This study included 99 community-dwelling HIV-infected adults aged 50 years and above from the Successfully Aging Seniors with HIV (SASH) study conducted at University of California, San Diego (UCSD) HIV Neurobehavioral Research Program. The study was approved by the UCSD Institutional Review Board, and all participants provided written informed consent. Because, the goal of the larger SASH study was to include a representative cohort of participants with HIV, exclusion criteria were generally minimal with the exception of acute intoxication (e.g., positive urine toxicology screen), other neurodegenerative conditions (e.g., Parkinson's Disease) and psychotic disorders (e.g., schizophrenia). All participants completed the Everyday Multitasking Test (MT), metacognition tasks, and a comprehensive neurocognitive and neuromedical assessment. Depressive symptoms were measured using the Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) . Substance use disorders (i.e., including any current or past diagnosis of substance abuse and/or dependence) and major depressive disorder (MDD) diagnoses were assessed via the computer-assisted Composite International Diagnostic Interview, version 2.1 (Wittchen, 1994) . Sample characteristics are provided in Table 2 .
Measures
Everyday MT. A validated performance-based Everyday MT was implemented to measure unstructured, complex ADL functioning abilities in the laboratory. In the Everyday MT, individuals were required to complete as much of four separate tasks as possible within a 12-min time limit (Scott et al., 2011) . The four tasks included: (a) Cooking a Meal; (b) Advanced Finances (e.g., paying bills); (c) Medication Management (e.g., pill dispensing); and (d) Telephone Communication. This task was developed for, and has been validated in, HIV-infected individuals (Scott et al., 2011 ). The Everyday MT shows good discriminative validity between HIV-infected individuals versus seronegative controls, construct validity with standard neuropsychological measures (e.g., executive functions), predictive validity (i.e., performance was uniquely predictive of instrumental activities of daily living dependence beyond global neurocognitive functioning and depression), and good variability with little floor or ceiling effects (reported range: 8-43 out of 0-60 total possible points) among individuals with HIV (Scott et al., 2011) . We chose the Everyday MT because it is a complex, unstructured task that requires the integration of multiple cognitive systems, which is reflective of most true everyday functioning environments thereby supporting the ecological validity of our paradigm. There are several outcome variables that can be derived from the Everyday MT. For the current study, we a priori selected total number of correctly completed steps on the Everyday MT (Everyday MT total score) as our primary outcome given that it represents an overall marker of task performance, and its sensitivity to cognition and everyday functioning in previous work (Scott et al. 2011) . We also examined number of task switches; simultaneous task attempts; total errors, including repetitions, intrusions, omission errors, and sequencing errors; required switches; and tasks attempted.
Assessment of Metacognition: Metacognitive Measures. Each domain of metacognition as outlined by Toglia and Kirk (2000) was measured in the context of the Everyday MT (Casaletto et al., 2016; see Table 1 for an outline of measures per metacognitive domain). Metacognitive Knowledge-Metacognitive knowledge includes both task-and self-knowledge. All participants were given the same Everyday MT instructions and, therefore, had the same baseline knowledge of the task. "Task knowledge" was measured via the Everyday Functioning Questionnaire, which measured previous task knowledge by ascertaining familiarity and prior experience with the four multitasking tasks (i.e., cooking, finances, medication management, and telephone communication). "Self-knowledge" was measured via accuracy of one's prediction of Everyday MT performance (i.e., subtraction of objective Everyday MT total score from predicted Everyday MT performance-as measured by a visual analog scale) as well as a self-reported Multitasking Abilities Questionnaire (i.e., rated perceived ability to perform multitasking tasks in everyday life; e.g., prepare a meal while talking on the telephone).
Online Awareness-Online awareness includes task appraisal, self-monitoring, and self-evaluation during task performance. "Task appraisal" was measured via verbal formulations of the pre-task plan by which the participant anticipated completing the task. The plan was scored for elaborateness according to established criteria (e.g., number of executable steps, order and rules for steps; Kliegel, McDaniel, & Einstein, 2000) . "Self-monitoring" was measured via number of error corrections completed during Everyday MT performance (more corrections indicates stronger self-monitoring). Finally, "self-evaluation" was assessed via accuracy of one's estimated performance after completing the Everyday MT (i.e., subtraction of objective Everyday MT total score from estimation of Everyday MT total score). In order to examine the components of metacognition comparably on the same metric, we created sample-based z-scores (i.e., individual participant score vs. the cohort's average score) for each metacognitive measure. The measure(s) that comprised each of the metacognitive domains were then averaged together to create the primary metacognitive domain summary scores (i.e., metacognitive knowledge, online awareness, and global metacognition). Neurocognitive Assessment. The neurocognitive battery assessed the following seven domains commonly affected by HIV (Antinori et al., 2007) : verbal fluency, executive functions, speed of information processing, visual and verbal learning, visual and verbal recall (i.e., memory), working memory, and motor skills. Raw neurocognitive test scores were converted into T-scores (standard scores with a mean of 50 and SD of 10) using demographically adjusted norms to control for the effects of age, education, gender, and where available race/ethnicity (Cherner et al., 2007; Heaton, Miller, Taylor, & Grant, 2004; Heaton, Taylor, & Manly, 2002) . T-scores were generated for each of the seven neurocognitive domains as well as their average to yield a global neurocognitive T-score, which were used in analyses. In order to characterize the prevalence of global neurocognitive impairment in our sample, global neurocognitive T-scores were converted to global deficit scores and standard cutoffs were applied to classify impairment (≥0.5 = global impairment) (Blackstone et al., 2012a) .
Statistical Analyses
For Aim 1, in order to determine neurobehavioral correlates of Everyday multitasking, we first examined whether there were any demographic (i.e., age, education, gender, and race) or clinical correlates (i.e., HIV-disease characteristics and depressive symptoms [BDI-II]) of Everyday MT total scores using Spearman's rho correlations or t-tests when applicable. We then also conducted Spearman's rho correlations to examine the association between neurocognitive performance (global and domain T-scores) and global metacognition with Everyday MT scores (Everyday MT total score and process scores), as well as the intercorrelations between the Everyday MT total score and the individual process scores. Correlational effect sizes ≥.2 were considered clinically meaningful. For Aim 2, examining whether metacognition (global metacognition and individual components) mediates the association between global neurocognition and Everyday MT performance (Everyday MT total score), regression bootstrapping models (1,000 samples; Hayes, 2013) were conducted, where the indirect effect of global neurocognition on everyday multitasking was estimated with 95% confidence intervals (CI). The CIs not including zero indicate a significant indirect effect (i.e., p < .05). Of note, in all models, global neurocognition (global T-score) was the independent variable, whereas Everyday MT (total score) was the dependent variable. Each model differed by the domain of metacognition examined as the mediator. Therefore, the Total Effect represents the association between global neurocognition and Everyday Multitasking, whereas the Direct Effect indicates the relationship between neurocognition and Everyday Multitasking after controlling for aspects of metacognition (mediator). Finally, the Indirect Effect denotes the impact of metacognition as a mediator in the relationship between neurocognitive functioning and Everyday Multitasking. Summation of the Direct and Indirect Effects is equal to the Total Effect.
Results
Aim 1: Correlates of Everyday Multitasking
Sample descriptives can be found in Table 2 . White race, younger age, and higher education levels were associated with better Everyday MT total scores (p-values < .05), whereas HIV-disease severity and depressive symptoms were not significantly associated with performance (ps >.10). Better global neurocognitive performance was associated with better Everyday MT total scores (rho = 0.34; p < .0001, Table 3 ). Further, better performance in all neurocognitive domains, including verbal fluency, executive functions, speed of information processing, learning, working memory, and motor skills, with the exception of delayed recall, were significantly correlated with better Everyday MT total scores (all ps < .05, see Table 3 ). We then examined global metacognition and Everyday MT performance, and found that more accurate global metacognition was associated with better Everyday MT total scores (rho = 0.37, p < .0001, Table 3 ), indicating that global metacognition was one of the strongest neurobehavioral correlates of Everyday MT performance. We then examined the correlations between global and domain neurocognitive performances and global metacognition with the individual Everyday MT process scores (Table 3 ). Similar to the Everyday MT total score, more accurate global metacognition, and better global and all neurocognitive domain performances except delayed recall and verbal fluency were significantly associated with a greater total number of tasks attempted. Metacognition was the only significant correlate of simultaneous task attempts, total errors, and omission errors, whereas working memory was the only significant correlate of task switches. Specifically, those with more accurate global metacognition made more simultaneous task attempts, made fewer total errors, and fewer omission errors, whereas those with better working memory performances made more task switches. Global neurocognition as well as verbal fluency and processing speed were also significantly positively associated with intrusion errors, whereas processing speed and motor performances were associated with required task switches. There were no significant correlates of repetition or sequencing errors. Overall, metacognition was correlated with more multitasking outcomes than global or domain-based neurocognitive performances. Lastly, we found that of the individual MT process scores, required switches, total task switches, simultaneous task attempts, and total task attempts were significantly positively associated with better Everyday MT Total scores.
Aim 2: Mediation of Metacognition Between Neurocognition and Everyday Multitasking
Our omnibus model (Fig. 1, Model 1 ) demonstrated a significant, positive association between global neurocognition and global metacognition (F(1, 97) = 6.08, b = 0.017, p = 0.015). The Total (F(1, 97) = 12.0, b = 0.42, p < .001) and Direct (F(2, 96) = 11.2, neurocognition b = 0.33, p < .001) Effects were also significant between neurocognition and Everyday MT total scores, at the univariable level and after controlling for global metacognition, respectively. Additionally, the Indirect Effect indicated that global metacognition was a significant partial mediator between neurocognition and Everyday MT total scores (b = 0.09, 95% CI = 0.01, 0.25).
In order to determine which aspects of metacognition may be contributing most to these relationships, we explored each metacognitive domain as possible mediators. Although online awareness was not significant (Indirect Effect b = −0.003, 95% CI = −0.05, 0.03), metacognitive knowledge mediated neurocognition and Everyday MT total scores (Indirect Effect b = 0.13, 95% CI = 0.03, 0.27; Fig. 2 , Model 2). In further expanding upon metacognitive knowledge, it appeared that self (Indirect Effect b = 0.18, 95% CI = 0.07, 0.33), but not task (Indirect Effect b = 0.02, 95% CI = −0.01, 0.10) knowledge was driving this mediation effect (Fig. 3, Model 3 ). Total Effect represents the association between neurocognition and everyday multitasking. Direct Effect indicates the relationship between neurocognition and everyday multitasking after controlling for aspects of metacognition (mediator). Indirect Effect denotes the impact of metacognition as a mediator in the relationship between neurocognition and everyday multitasking. *p < .05, **p < .01; solid line = significant pathway (p < .05).
Discussion
Research suggests that complex everyday functions, such as multitasking, may be disrupted in aging individuals with HIV and are related to neurocognitive functioning. Here, we show that awareness of cognitive abilities (metacognition) was also a strong, independent predictor of everyday multitasking performance among older adults with HIV. We first examined the clinicodemographic correlates of multitasking in older adults with HIV, which showed that better multitasking was associated with White race, younger age, and higher education levels, but not with HIV-disease severity or depression. The latter clinical findings are consistent with prior research in younger persons with HIV (Scott et al., 2011) , whereas the former findings are the first to our knowledge to demonstrate the associations between demographics and multitasking in an HIV cohort, but are nevertheless consistent with what has been reported for other traditional executive measures (e.g., Heaton et al., 2004) . Whether such relationships are tempered or exaggerated in HIV cohorts versus what would be expected in seronegatives remains to be determined.
With regard to the intercorrelations on the multitasking measure itself, the strongest associations with the total score were observed with task attempts and switching metrics demonstrating medium-to-large effect sizes. Such findings align with the pattern of correlations observed in younger adults with HIV (Scott et al., 2011) , although the magnitude of the associations was noticeably larger in our sample of older adults with HIV. Of note, such task switches during multitasking are highly sensitive to HIV-disease and correlate with attention/working memory (Scott et al., 2011) . These data converge to suggest that the capacity to smoothly shift attention back and forth between the everyday functioning tasks is a key component to overall goal accomplishment in these types of multitasking paradigms. Total Effect represents the association between neurocognition and everyday multitasking. Direct Effect indicates the relationship between neurocognition and everyday multitasking after controlling for aspects of metacognition (mediator). Indirect Effect denotes the impact of metacognition as a mediator in the relationship between neurocognition and everyday multitasking. *p < .05, **p < .01; solid line = significant pathway (p < .05), dashed line = non-significant pathway (p > .05). Next, we demonstrated that global neurocognition and all neurocognitive domains except delayed recall were associated with global multitasking scores (i.e., Everyday MT total score) among older adults with HIV. The lack of association with delayed recall was not entirely surprising (cf. Scott et al., 2011) , as memory consolidation may not be heavily involved during immediate Everyday MT task performance. Global metacognition was also associated with Everyday MT total scores, yielding a modestly higher correlation coefficient than global neurocognitive abilities. In addition, metacognition was associated with a greater number of Everyday MT indices than the neurocognitive indicators. We also demonstrated specificity, such that more accurate metacognition was correlated with more simultaneous tasks attempts, fewer omission errors, and fewer total errors, whereas traditional neurocognitive measures were not. These relationships suggest that the ability to maintain and monitor multiple tasks may be specifically supported by metacognitive processes that are important for successful everyday task completion. The associations between neurocognition and required switches, total switches, and tasks attempted on the Everyday MT were in the expected positive direction. However, the positive association between neurocognition and intrusion errors was somewhat unexpected, such that those with better neurocognitive functioning committed more intrusions on the Everyday MT task. Possible explanations for this finding are that perhaps those with better neurocognitive functioning are more prone to add in extra steps because they have better/more elaborate cognitive scripts about these tasks, or relatedly, they may be attempting to adhere to how they complete these tasks in their own daily lives.
Model 3a Mediation
Our first mediation model indicated that global metacognition was a significant partial mediator between neurocognition and Everyday MT performance. In order to determine which aspects of metacognition may be contributing most to these relationships, we explored each metacognitive domain as possible mediators. Although online awareness was not a significant mediator, metacognitive knowledge did mediate neurocognition and Everyday MT performance. In further expanding upon metacognitive knowledge, it appeared that self-knowledge (as compared to task knowledge) was largely driving this mediation effect. This suggests that the most relevant aspects of metacognition as it relates to complex everyday task performance are those involving one's awareness of abilities over and above knowledge about the task at hand. Altogether our mediation analyses suggest that awareness of one's cognitive strengths and weaknesses is at least part of the explanatory mechanism through which neurocognitive impairment impacts everyday functioning among older adults living with HIV. Though directionality cannot be determined with the current design, we may hypothesize that with greater neurocognitive impairment, a discrepancy between one's self-perceived versus actual abilities emerges, and this discrepancy detrimentally impacts one's ability to carry out real-world tasks. For example, inaccurate overconfidence in ability level may lead to an individual taking on a task that he/she cannot complete. Particularly, if there is a change in neurocognitive status with disease, accurate selfefficacy may importantly guide decision-making and task completion in everyday life.
Metacognition may, therefore, be a viable intervention target to improve everyday functioning among older individuals with HAND. Cognitive training focusing on task details/information and, especially, accurate self-appraisal may be particularly fruitful; for example, feedback regarding neurocognitive impairment to increase accuracy/limitations of one's own abilities, or techniques that encourage task organization and accurate self-appraisal, such as Goal Management Training (GMT), may be especially warranted. In the metacognition intervention by Casaletto and colleagues (2016) , they found that GMT improved Everyday MT abilities in HIV-infected persons compared an active control condition. Although they did not find that the addition of a metacognitive feedback component (i.e., providing specific feedback regarding executive dysfunction) provided additional benefit beyond GMT, this may have been due to strength of GMT in promoting self-appraisal beyond further feedback, lack of salience of the feedback provided, and/or low power. Nonetheless, this initial study suggests that metacognition is important for everyday outcomes, and further work is needed to delineate best intervention practices for this domain.
When making HAND diagnoses according to the Frascati criteria (i.e., asymptomatic neurocognitive impairment, mild neurocognitive disorder, and HIV-associated dementia), the prevailing method for determining everyday functioning impairment is via self-report measures. Although self-report is a useful, low-cost, low-burden approach to gathering daily functioning information, the data from these instruments can be limited by social desirability, recall impairment and biases (e.g., over estimation), and are influenced by affective distress (Blackstone et al., 2012a (Blackstone et al., , 2012b . Performance-based everyday function tasks can overcome some of these limitations, but the degree to which these highly structured laboratory measures simulate the complex cognitive underpinnings involved in successful completion of everyday activities is difficult to determine (Moore, Palmer, Patterson, & Jeste, 2007) . Given the relevance of multitasking and evidence of metacognitive difficulties in aging with HIV (which may cause underestimation of syndromic HAND when using self-report everyday functioning measures [Chaio et al., 2013] ), multitasking may represent a viable real-world domain to assess to determine syndromic HAND.
Although this study provides a novel contribution to the literature on the role of metacognition in complex everyday abilities using a prediction accuracy paradigm, it is not without limitations. These include a relatively small sample size, predominately white male cohort (limiting generalizability to other populations of older adults with HIV), and the inclusion of only participants aged 50 and older (limiting generalizability to younger adults with HIV). Additionally, given our cross-sectional design, we were unable to determine directionality or development of these constructs in the context of ongoing HIVinfection (e.g., poor awareness leading to declines in everyday functions or vice versa). Nonetheless, ours are among the first data utilizing a novel, translational measure of objective real-world capacities in a cohort aging with HIV. Continued delineation of factors contributing to everyday functioning outcomes in HIV will aid in identification of targets for potential intervention in order to improve quality of life in this population. 
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